Engagement Models for the
Earth Science Community
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Engagement models

4 As of User Engagement
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Key considerations

Earth Science field is broad
e Focus on Weather and Climate

Maturity of the field

Push versus pull
e Development level of user requirements

Strength of relationship

Data Policy

Differentiation develop-ing/ed worlds
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A Selection of Services

Observations
* Ground station
o Satellite

» [Re-analyses]

Weather

* National Meteorological & Hydrological Services
 Wind and Solar Energy Forecasting Systems

Climate

* Global Framework for Climate Services (GFCS)
 EU Copernicus Climate Change Services (C3S)
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Weather Services

Very mature: 30+ years of experience

Also financial products since late 1990’s

Products well understood by many users

Relatively easy to identify needs

Users wish to be updated about latest developments in
weather products but otherwise develop their own services

Regular (e.g. annual) users meetings and/or specific
training normally offered by weather service providers
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Australian National Energy Market
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Run by Australian Energy Market
Operator (AEMO)

e ~50GW installed capacity
e Market coupled to physical operation
at 5 min intervals

Installed Wind & Solar:
e Windca.5GW - ~10 GW by 2030
e Solar PV ca.5GW - ~13 GW by 2030

A forecasting system was required
(compulsory for power stations > 30 MW)

@ Yworld Energy &
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Wind/Solar Energy Forecasting Systems

% .

Different
| forecasting
techniques
+
Wind/Solar to
power conversion
modules - unique
to each wind/
solar farm

AEMO in consultation with the Department of ‘Energy’ and Research
Institutions developed the Australian Wind Energy Forecasting
System (AWEFS) first (operational since 2008) and the corresponding
for Solar Energy (ASEFS, ‘operational’ since 2014).

These projects cost each around AS 7 million for ca. 2 years.
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Climate Services

Relatively recent: ca. 10 years
Early products from International Res. Institute (IRI)

Services still under developments

Large uncertainties in climate forecast/projections
makes it more difficult for users to ascertain real

value of climate information

Need to provide concrete examples of how to use
climate information in practice
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O j A major EU programme

Copernicus is harnessing world leading

science and technology to equip society

to understand and adapt to our changing
environment.

Funding: €4.3 billions for 2014-2020

Six Information Services: Land, Marine,
Atmosphere*, Climate*, Security and Emergency
(* managed by ECMWEF)

Make use of satellite,

reanalysis and forecast data via
data stores
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( oo el A major EU programme

Europe’s eyes on Earth

Copernicus is harnessing world leading
science and technology to equip societv

to understand and adapt to our char

environment. , s for 2014-2020

,\(ee and, Marine,
\)\\\ urity and Emergency
0 by ECMWF)

Make use of satellite,

reanalysis and forecast data via
data stores
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Europe’s eyes on Earth

( OPErMICUS @

climate.copernicus.eu

Copernicus Climate Chance Service (C3S)

Seven services: 2x Energy, 2x Water, 1x
Agriculture,1x Cities, 1x Insurance

Aim: to achieve operational climate services co-
designed and co-developed with final users

Operational Operational
Proof of concept/ . . . .
. ca 20 climate variables ca 30 climate variables
Pre-Operational
5-6 sectors ca 10 sectors

2017 2019 2021
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Role of C3S Iin European landscape

Climate Services
Climate System . User
v Science Service demand Communities
Model Climate Climate Information Translation

Observa- simulations
tion &

Database

HPCIT -
Infra-
structure
-

o || |[Boe=

Century
Models as CMIP
Socio- i

as ERA-

interim

scenario
models

[_Echao0 | [ERORSHRICHmAtaN] [ copeRnicus ccs | 2016 ERAacs ] TN
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C European Climatic (\ ——_—
pemlcush Energy Mixes (ECEM) e

C3S ECEM |n b”Ef WP 1 - Stakeholder Engagement
WP 2 alibrate WP 3
* Budget: €1.6 m g = [kt
* Length: 27 mth (from Nov 2015) Q%' y
 Six partners: UEA (lead), EDF, e
U Reading, Met Office, Energy Mixes Online Tools
ARMINES and ENEA S

Target: proof-of-concept or demonstrator

Stakeholder engagement central to ECEM

» Five stakeholder workshops, one every 6 months
e Tallored engagement plan
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How did ECEM come about?

E-Highway 2050, a 4-year EU project led by
transmission operators, looked at European
system adequacy using five scenarios ...

however no account of climatic changes

Five scenarios

100%
RES

Big &
market .

Fossil &

nuclear

2 scenarios
3 scenarios
4 scenarios
5 scenarios

min — max] GW
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From Climate variables to Energy systems

+ Extreme Events Case
Studies

Defime Madels / Transfer Functions
Select / Gather relevant Datasets

Energy Variables = Country, VVES

Scale
» Histarical
Period:
= Seas. Festt
= Clim. Praj,.
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. The ECEM
< OPErMICUS e

Europe’s eyes on Earth D e m O n St ratO r climate.copernicus.eu

The purpose of the ECEM demonstrator is to enable the
energy industry and policymakers to assess how

well different energy supply mixes in
Europe will meet demand, over
different time horizons (from seasonal
to long-term decadal planning),
focusing on the role climate has on
the mixes.
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OPErMICUS
central to ECEM
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C3S Outreach &
Europe’s eyes on Earth CO m m u n i Cati O n
Developing material

OPQErMICUS

Climate
[11 Change Service
climate.copernicus.eu

Brochures &
postcards

[Video & animations}
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Climate change:
Who said too much information

leads to misinformation?

I A DLRUTY AZIUNID CUNATE SITNIE CELIVIFED THIDJGH

2
5/
. bl e
I he Copsrmzas Clinate Change Serace ¥ ~ R B El vrerd <
vt KA
=~ Ve et AN x o o g
2 } s
+ +
Sl “ma (yemes © ECMWF

[Infographics }

ﬁWorld Energy &

Meteorology Council

g >



O erniCUS CBS OUtreaCh &. /@\ ggmates .
( PEMICUS Communication ( I

Attending conferences & interacting with the media

Energy Live
News
Conference

‘ : ‘ World Energy &
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" What CBS Climate
ermicCus (

climate.copernicus.eu

Europe’s eyes on Earth WiII be delivering

More Material —bringing the services to life —
An interactive globe, modular exhibition stand, 3D sensor models

Pan-Europe Roadshow — Parliaments, Gov’t Offices, Universities
National & International Conferences — GEO, EGU, COP22, LPS,
ESOF

Research — Website usability testing; audience awareness research

Training — How to videos, e-learning, Information days, workshops

Events — Third party conferences and expositions
+ ECMWEF originated — Hack days, Web chats, Twitter Q&As
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